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Pesticide Precautionary Statement and Disclaimer 


This publication reports research involving pesticides or their simulants. 
It does not contain recommendations for their use, nor does it imply that the 
uses discussed here have been registered. All uses of pesticides must be 
registered by appropriate State and/or Federal agencies before they can be 
recommended. 


CAUTION: Pesticides can be injurious to humans, domestic animals, desirable 
plants, and fish or other wildlife - if they are not handled or applied properly. 
Use all pesticides selectively and carefully. Follow recommended practices for 
the disposal of surplus pesticides and pesticide containers. 


Information contained in this report has been developed for the guidance 
of employees of the Forest Service, U.S. Department of Agriculture, its 
contractors, and its cooperating Federal and State agencies. The Department 
of Agriculture assumes no responsibility for the interpretation or use of 
this information by other than its own employees. 


The use of trade, firm, or corporation names is for the information and 
convenience of the reader. Such use does not constitute an official evaluation, 
conclusion, recommendation, endorsement, or approval of any product or service 
to the exclusion of others which may be suitable. 


PREFACE 


The purpose of this wind tunnel test was to establish atomization charac- 
teristics of special aerially applied tank mixes used in a sub-study of Program 
WIND. The objective of the sub-study was to compare different application 
techniques (nozzles and aircraft) to canopy penetration and spray deposition 
on manikins and equipment. Drop spectra of sprays must be determined at the 
nozzle where atomization occurs. This then makes it possible to establish 
base-lines and to evaluate nozzles on a comparative bases. Another important 
use of these data is as input to spray dispersion models which predict the 
dispersion of sprays. Spray dispersion models move each drop size through 
the atmosphere; therefore, for effective predictions it is essential to know 
the drop spectra of the tank mix. 
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Introduction: 

Tests were conducted in a wind tunnel to measure the drop size spectra 
from a D2-45 hollow cone nozzle and a D4-45 hollow cone nozzle with a tank 
mixture of 10 lbs. of technical grade Manganese sulfate (MnSO, ) plus 48 oz. 
Rhodamine BX dye in 100 gal. of water. Also a Micronair AU500 rotary atomizer 


was tested with a tank mixture of 10 lbs. technical grade MnSO, plus 3 oz. 


4 
Nalco-Trol plus 48 oz. Rhodamine BX dye in 100 gal. water. 


Equipment: 

The tests were conducted in a wind tunnel at the University of California, 
Department of Agricultural Engineering. The wind tunnel has a test section 8 ft. 
long and a 2 x 2 ft. cross section. A Particle Measurement System (PMS) probe, 
OAP-2D-GA1, with a PMS 11-C data acquisition system was used to measure the 
drop size spectra. The probe has a nominal class size of 33 um. The system 
counts and classifies the drops into 62 size classes from 28 to 2062 um. 
Procedures: 

The drop size spectra was measured from a D2-45 hollow cone nozzle directed 
with the airstream at an airspeed of 25 mph and a D4-45 hollow cone nozzle 
directed with the airstream at 17 mph, Table I. We were unable to perform tests 
with the nozzles directed 90° to the airstream because the tunnel velocity was 
not sufficient to turn the particles with the direction of the airflow before 
they struck the bottom of the tunnel. We feel, however, that the particle 
size would not be significantly different at such a low airspeed velocity. The 
nozzles were mounted on a microprocessor controlled mechanism that could move 
the nozzle to scan the entire spray pattern. 

The drop size measurement procedures for the Micronair AU5000 atomizer 
were similar to protocol developed for testing rotary atomizers described in 
earlier Forest Pest Management reports by the same authors. Briefly, the PMS 


probe was mounted in the wind tunnel with the laser beam located 5.25 inches 
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above the bottom of the wind tunnel test section and 12" downstream from the 
rear of the rotary atomizer. The atomizer was mounted on an adjustable vertical 
shaft such that the unit could be moved to a series of radial distances from the 
laser beam. Sample positions were calculated based on radial locations to 
represent the center of equal size sample areas. A single nozzle test involved 
taking a sample at six to nine sample positions, based on the size of the spray 
pattern. The reports for the different positions were combined into one 
composite pattern that represents the overall temporal drop size distribution 
for the atomizer. The Micronair AU5000 rotary atomizer was tested at an airspeed 
of 95 mph and blade angle of 40°, TabLe Wi, 
Results: 

Table III is a summary of the drop size spectra for the two formulations. 


The nomenclature used is as follows: 


D Diameter that contains 10% of volume in drops of smaller size. 


Mig 
Dy 5 = Diameter that contains 50% of volume in drops of smaller size. 
(Volume median diameter) 
Dy gus Diameter that contains 90% of volume in drops of smaller size. 
D - D 
Relative Span = R.S. = vse ue! 
Vie5 


The appendix contains the complete results of the drop size frequency 
data, statistical results and graphs for each of the 3 tests. 
Summary: 

Three tests were conducted using two hollow cone nozzles, a D2-45, D4-45 
and a Micronair AU5000 Spinner. The two tests using the hollow cone nozzles 
were conducted using a tank mixture of 10 lbs. technical grade MnSO /, plus 48 oz. 
Rhodamine BX dye in 100 gal. water. The test using the Micronair was conducted 
with a tank mix of 10 lbs. technical grade Mnso , plus 3 oz. of Nalco-Trol plus 
48 oz. Rhodamine BX dye in 100 gal. water. 
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The drop size from the hollow cone nozzles are very similar to the previous 


tests with water (MEDC Report Measurement of Drop Size Frequency From Nozzles 


Used For Aerial Application Of Pesticides In Forests, Oct. 1984, Missuula, MT.). 


For example, results with the D4-45 nozzle at 40 psi, ne and 100 mph airstream 


with water produced a D of 255 um compared to 264 um for the same nozzle 


Vio 


with the MnO , mixture and an airspeed of 95 mph. The AU5000 at 100 mph with 


water at 3 gpm and a blade angle of chien and 8000 rpm produced a Dy 5 GE L1G iim. 


The test in this report had several different conditions, i.e., 95 mph airspeed, 
5.9 gpm, 40° blade angle, 5575 rpm and a mixture of MnSO,, and Nalco-Trol. As 
expected, the Dy 5 was somewhat larger, 189 um, compared to the above test with 


water. 
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Table I 


Test conditions for drop size measurements with the hollow cone nozzles. 








Nozzle Airspeed Flowrate Pressure 
Type mph gpm psi 
D2-45 25 0.20 40 
D4-45 17 0.47 70 
Table II 


Test conditions for drop size measurements with the rotary atomizer. 


Atomizer Airspeed VRU Pressure Flowrate Blade RPM 
Type mph Setting psi gpm Angle 
Micronair 
AU5000 95 13 50 59 40° ee AS) 
Table III 


Summary of drop size spectrum from the three atomizers with selected mixtures. 


Atomizer Tank Drop size, um 
Type Mixture em ey She, Oe ae 
D2-45 10 lbs MnSO, + 48 oze Rh BX dye ier 25.) 382 0.96 
per 100 gal. H9 
D4-45 10 1bs MnSO, + 48 oze Rh BX dye 138 264 410 1.03 
per 100 gal. H0 
Micro- 10 lbs MnSO, + 48 oze Rh BX dye 104 189 307 1207 
nair + 3 oz NalcoTrol per 100 gale H90 
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TABLE IV 


Droplet spectra for D2-45 nozzle atomizing MnSo ,, Rhodamine BX, and water. 





Nozzle 
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Spray Pressure 


Airspeed 
Flow Rate 
Tank Mix 
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Nozzle Type .. . D2~45 
® 


Angle to Airstream 0 4000 
Spray Pressure .. 40 psi & 
Airspeed ... . . 25 mph 2t 
Flow Rate . . . . 0.20 gpm 
Tank Mix: 10# Mn/100 gal H20 - 
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- Droplet spectra data for a D2-45 nozzle atomizing MnSO/ 5 Rhodamine 
BX, and water. 6 


Figure I 
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TABLE V 


Droplet spectra for D4-45 nozzle atomizing MnSO,, Rhodamine BX, and water. 
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TABLE V (continued) 





TOTAL ACCEPTED RAW PARTICLES / TOTAL IMAGES = 63818/ 60054 =106.3% 
NUMBER MEAN DIA.= Dig: dee? gl th 
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Nozzle sghypes “.. Nalcb4—45 
Angle to Airstream 0° 4000 
spray Pressure .. 70 psi 
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Tank Mix: 410# Mn/100 gal H20 
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Figure II - Droplet spectra data for a D4-45 nozzle atomizing MnSO/ > Rhodamine BX, 


and water. 9 
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TABLE VI 


Droplet Spectra for Micronair AU5000 rotary atomizer atomizing a tank mix of 


MnSO ) 5 Rhodamine BX, Nalco-Trol, and water. 
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Spray Pressure .. 50 psi E 
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Figure III - Droplet spectra data for Micronair AU5000 rotary atomizer 
atomizing MnsO,, Rhodamine BX, Nalco-Trol, and water. 
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